rd generation. The highest number of hills per plot was recorded in Asterix and Granola and the lowest were in Ailsa and Raja. Higher tuber yield per hill was obtained from Ailsa, followed by Raja, Arinda and Felsina. Patrones produced higher number of tubers per plot in all the three generations while Ailsa produced the minimum which were followed by Felsina, Diamant, Raja and Arinda in all the generations. The yield of different varieties in the 2 nd generation ranged from 11.94 t/ha (Ailsa) to 26.18 t/ha (Asterix) with an average yield of 19.06 t/ha. However, the highest yield was observed by Asterix followed by Granola, Arinda, Provento and Diamant in the 2 nd generation.
Introduction
Among all the crops in the world, potato (Solanum tuberosum) is the most important one in respect of yield potential. Potentiality of any crop is determined by its genetic makeup. The production of protein and calorie per unit area and time is higher as compared to other major food crops including rice and wheat (Pushkarnath, 1976) . Now, it occupies the second place in acreage and production after rice in Bangladesh . Better varieties with integrated crop management practices will increase yield and provide higher productivity for the farmers. There are significant opportunities for improved potato production to address poverty, food security and
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Indexed Journal environmental degradation. The total production of potato in the world was 315.10 million tons with an average yield was 16.73 t/ha in the year 2006. In Bangladesh, the production was 7.93 million tons in 2010 (Anonymous, 2008) . This indicates the high yield potential of potato crop. The yield of potato per ha in Bangladesh is lower compared to those in many potato growing countries of the world (BBS, 2010) . The reasons for such a low yield and non-profitability of potato cultivation include lack of quality seeds of desired varieties, unavailability of certified seeds, lack of improved production methods, use of low yield potential cultivars, high production cost and short growing season. Out of the 42 varieties released by TCRC of Bangladesh Agricultural Research Institute, only a few are being cultivated by the farmers due to some reasons. The most important reasons for non acceptability of these varieties are susceptibility to the diseases and pests (Hossain, 2010) , low yield and non-availability of quality seed tubers (Choudhury et al., 1995) .
Yield can be increased considerably using high yield potential cultivars. Generally, the yield of exotic varieties is higher in their first generation (TCRC, 1988) . The total seed potato requirement of Bangladesh is estimated at about 7.5 lakh tons per annum. Most of the seeds used are not of high quality. The farmers generally use the tubers for their own consumption as seeds, which results in poor yield in the following season. The locally produced certified seed or Truthfully Labelled Seed (TLS) meets only about 6.0 % of the total requirement. For that reason, every year about 10,000 tons of potato seeds need to be imported spending huge amount of foreign currency (Hossain, 2010) . As per seed potato production system, Breeder seed (2 nd generation) are produced by BARI which is used for production of Foundation seed (3 rd generation) by BADC.
The Foundation seed is ultimately used for production of Certified seed (4 th generation) and or Truthfully Labelled Seed (TLS) to be used at farmers' level. The Breeder seeds possess the highest genetic purity and yield potentiality, which declines with advancing generations. The increase or decrease in yield over generations gives an idea about the yield potentiality of a variety but the information on the yield potential of different potato varieties is insufficient. In this context, an investigation was undertaken to study the field performance and yields of twelve potato varieties recommended for cultivation in Bangladesh over the generations and to identify the low degenerated potato varieties.
Materials and Methods
The study was conducted at the experimental field of Bangabandhu Sheikh Mujibur Rahman Agricultural University (BSMRAU), Gazipur. Breeders seeds of twelve potato varieties namely Diamant, Cardinal, Granola, Patrones, Provento, Multa, Raja, Asterix, Felsina, Arinda, Ailsa and BARI TPS 1 were obtained from Breeders Seed Production Centre, BARI, Debigonj, Panchagarh for the study.
The study was conducted consecutively for three years. Breeder Seed was planted in 2008-09, third generation seed tubers foundation seed obtained from breeder seed were planted in 2009-10 and the 4th generation seed potato tubers or certified seed obtained from third generation were planted in 2010-11. The plant spacing was 60 cm from row to row and 15 cm from tuber to tuber. The unit plots were 4 m  2.4 m (9.6 m 2 ). Each plot contained 104 hills at the rate of 26 per row. The seed tubers were planted in November in the first, second and third years, respectively. (Table 8 ).
Significant variation in tuber yield per plot (kg) was observed among the varieties and interaction of generations and varieties (Table 7) . The highest yield of tuber per plot was 24.22 kg in Granola followed by Asterix (23.36 kg), Provento (22.64 kg) and Arinda (22.01kg) and the lowest was obtained from Ailsa (11.14 kg). Interaction of generations and varieties revealed that the highest yield was produced by Granola (25.64 kg) in 2nd generation followed by Asterix, Arinda, Diamant and Provento 2 nd generation and the lowest yield was produced by Ailsa (10.53 kg) in the 3 rd generation (10.53 kg) (Table 8) . Among the varieties, the highest number of tubers per plot was obtained from Patrones (678.6) followed by Granola (580.1), Asterix (541.8) and BARI TPS1 (531.1) and the lowest was in Ailsa (Table 7) . Data on interaction of generations and varieties showed that the highest number of tubers per plot was obtained in Patrones (849.7) during 2 nd generation and the lowest yield was produced by Ailsa (246.0) in the 3 rd generation (Table 8 ).
The highest yield (t/ha) was produced by 2 nd generation followed by 4 th and 3 rd generation (Figure 1 ). The highest yield was obtained from Granola followed by Asterix and Provento and the lowest was found in Ailsa. Although, Ailsa had the highest yield per hill but the yield per hectare was the lowest due to fewer numbers of hills per plot. Out of twelve potato varieties Ailsa, Multa, Felsina and Raja yielded less than 20.0 t/ha. The highest yield was obtained from Asterix in the 2 nd generation (26.18) followed by Granola in the 3 rd (23.92) and 4 th (24.73) generations, while the lowest was obtained from Ailsa in 2 nd (11.94) generation followed by 3 rd (10.96) and 4 th (11.92) generations (Figure 2 ). The average yield of 3 rd generation was significantly lower (19.58 t/ha) than that of 2 nd generation (21.93 t/ha), this might be due to degeneration caused by viral diseases although the reduction of yield in the 3 rd generation over the 2 nd generation occurred in all varieties, the degree of reduction varied widely. It was the lowest in Provento (-1.51%) followed by Patrones (-3.6%) and Multa (-6.31%) and the highest in Felsina (-19.22%) followed Arinda (-17.34%), Diamant (-16.33%) and Raja (-14.13%) ( Table 9 ). High reduction of yield in the 3 rd generation over 2 nd generation indicated that these varieties were more susceptible to degenerative diseases (Table 9 ). The average yield of 4 th generation was lower (20.67 t/ha) than 2 nd generation but higher than 3 rd generation. In the 4 th generation the yield ranged from 11.92 to 24.73 tons per hectare. All the varieties, except Provento and Multa, showed slightly increase in yield than the 3 rd generation. This might be due to favorable environment in the 4 th generation although disease infection was higher than other generations.
The rate of yield reduction is calculated as percent yield reduction in successive generations over 2 nd generation. Considering all the three generations, the highest reduction in yield was observed in Felsina (-15.87%) followed by Diamant (-12.83%), Arinda (-11.92%), Asterix (-10.58%) and Raja (-9.37%) and the lowest was in Provento (-2.27%). Granola, Asterix, Provento, Arinda and Cardinal showed better performance in respect of yield in different generations indicating high yield potential. Arinda, Felsina, Asterix and Granola gave good yield in 2 nd generation but the rate of yield reduction was very high in the subsequent generations.
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Yield potential of twelve potato varieties Some varieties such as, Provento and Multa performed the best in the third and forth generations as compared to second generation. Hooker (1981) observed that some varieties gave good yield even with virus diseases but Rashid et al. (1986) found that degeneration due to viruses reduces the yield potential of potato varieties, often very rapidly. However, considering the studied parameters and giving emphasis on yield and degenerative trend and also disease incidence (Table 10) , the varieties Provento, Granola and Cardinal showed acceptable performance.
Conclusions
In respect of plant height, Provento scored the highest at 50 DAP in all the three generations. The shortest plants were observed in the variety Arinda. Plant height decreased in all varieties except Raja and Arinda in the third generation as compared to the first generation and it decreased compared to the second generation only in Patrones and Felsina. The highest foliage coverage was found in Asterix (98.33%), Multa (91.67%) and Provento (93.33%) at 50 DAP in the first, second and third generations, respectively. The highest average plant vigor was observed in Granola followed by Asterix, Provento and BARI TPS1. The highest number of stems per hill was produced by Patrones in all the generations and the lowest by Arinda. The maximum number of hills per plot was recorded in Asterix (90.00) and Granola (90.00) while the minimum was in Ailsa and Raja in all the generations. Higher tuber yield per hill was obtained from Ailsa which was followed by Raja, Arinda, Felsina and Patrones. The minimum tuber yield per hill was recorded from BARI TPS1 which was more or less similar to Diamant, Multa and Asterix. The highest yield of tuber per plot was obtained from Granola (25.64 kg) which was followed by Asterix (25.13 kg), Arinda (23.91kg), Diamant (23.28 kg) and Provento (22.83 kg) in the first generation. Nearly similar trend was found in the third generation. In the second generation, Provento yielded the highest (22.48 kg) which was followed by Asterix (22.24 kg), Granola (22.00 kg) and Patrones (20.82 kg). Ailsa produced the minimum yield in all the generations, which was followed by Multa and Raja in the 1 st generation, Felsina and Raja in the 2 nd generation and Multa and Felsina (17.30 kg) in the 3 rd generation. Among the three generations, higher yield was obtained in the 1 st generation, and then it slightly decreased in the 2 nd generation and again increased in the 3 rd generation except in Patrones and Multa. The yields of different varieties in the 1 st generation ranged from 11.94 t/ha (Ailsa) to 26.18 t/ha (Asterix) with an average yield of 19.06 tons/ha. However the highest yield potentiality was observed by Asterix followed by Granola, Arinda, Provento and Diamant in the 1 st generation.
